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Part of every UNLV engineering student’s academic experi-
ence, the Senior Design project stimulates engineering in-
novation and entrepreneurship. Each student in their senior 
year chooses, plans, designs and prototypes a product in this 
required element of the curriculum. Working in teams, the 
senior design project encourages students to use everything 
they learned in their academic program to create a practical, 
real world solution to an engineering challenge.
Beyond the classroom
Because of the requirement to work in teams, students also 
build good communication skills, presentation skills, and 
even business writing skills. They also have to source and 
purchase the materials for the prototypes themselves, giving 
them real-world budgeting experience.
Reward and recognition
A team of industry judges choose winners in each category 
based on innovation, commercial potential, presentation 
quality and sustainability. A cash first prize and second prize 
are given in each discipline, as well as a grand prize. Through 
the generosity of patrons Fred and Harriet Cox as well as 
award sponsors, the College of Engineering reimburses teams 
Taking it further 
Senior Design teams are offered the opportunity to partner with 
MBA students from the Lee Business School to create a business 
plan as part of the MBA curriculum. This collaboration has led to 
great success at the Dominic Morrocco Southern Nevada Busi-
ness Plan Competition, the Governor’s Cup and the subsequent 
creation of many successful businesses.
Additionally, engineering alumnus Chad Miller offers pro bono 
services to assist students in filing provisional patents on Senior 
Design projects. Teams who file a provisional patent are offered 
an additional financial incentive. 
Get Involved
Teams often get project ideas from industry partners or friends 
of engineering who have an interesting problem or concept they 
would like to submit. Teams may also be looking for an industry 
mentor or coach to help them throughout the year.
Industry partners and individuals are also offered the experience 
of sponsoring an award category. To find out what categories 
are available, or for other sponsorship information, contact Sara 
Portzel Buhr at sara.portzel@unlv.edu or (702) 895-2913.
Senior Design Clinic
Next semester the College of Engineering will launch its first Se-
nior Design Clinic, a unique experience in which companies will 
be able to partner with the students to work on specific challenges 
to find business solutions. To find out how to get involved in this 
exciting new venture, please contact Professor Pushkin Kachroo 
at pushkin@unlv.edu or (702) 895-4926.
for the costs associated with creation of their prototype. This 
ensures that teams are not working under unfair financial con-
straints, and have the resources they need to excel.






Thank you Fall 2014  
Senior Design Instructors!
Department of Civil & Environmental  
Engineering and Construction
Dr. David Ashley
Department of Computer Science
Dr. Evangelos Yfantis
Department of Electrical and Computer Engineering
Dr. Gregory Chmaz




Presentation 1 8:00 A.M.
Presentation 2 8:15 A.M.
Presentation 3 8:30 A.M.
Presentation 4 8:50 A.M
Presentation 5 9:05 A.M.
Presentation 6 9:20 A.M.
Presentation 7 9:30 A.M.
Presentation 8 9:45 A.M.
Presentation 9 10:00 A.M.
Presentation 10 10:10 A.M
Presentation 11 10:25 A.M.
10:40 - 10:55 A.M. BREAK
Presentation 12 10:55 A.M.
Presentation 13 11:10 A.M.
Presentation 14 11:25 A.M.
Presentation 15 11:35 A.M.
Presentation 16 11:50 A.M.
Presentation 17 12:05 P.M.
Presentation 18 12:20 P.M.
12:35 - 1:35 P.M. LUNCH
Presentation Schedule
Project Title Department
Rapid Shift Mechanical Engineering
Tuning Aid For Carbureted Motorcycle Engines Interdisciplinary
Roll-Awn Mechanical Engineering
EEG Controlled Wheelchair Electrical and Computer Engineering
Mono-Rotor Aerial Platform Mechanical Engineering
Video Game Museum Computer Science
Emergency Vehicle Warning System Electrical and Computer Engineering
The Pin-Magnet Trigger Lock Interdisciplinary
Sound Visualizer Computer Science
Trout Canyon Rehabilitation Civil Engineering
Autonomous Object-Finding Robot Electrical and Computer Engineering
Silverware Rolling Machine Mechanical Engineering
Automatic Shifter for Bicycles Electrical and Computer Engineering
Space Physics Simulation Framework Computer Science
SOLTranvia Civil Engineering
Hot Wall PECVD System Interdisciplinary
CubeSat Grating Angular Sensor Mechanical Engineering
Restroom Feedback Networks Electrical and Computer Engineering
Senior Design Competition
Presentation Time
PRESENTATION 19 1:35 P.M.
PRESENTATION 20 1:50 P.M.
PRESENTATION 21 2:05 P.M.
PRESENTATION 22 2:20 P.M.
PRESENTATION 23 2:30 P.M.
PRESENTATION 24 2:45 P.M.
PRESENTATION 25 3:00 P.M.
PRESENTATION 26 3:15 P.M.
PRESENTATION 27 3:30 P.M.
3:40 - 3:55 P.M. BREAK
PRESENTATION 28 3:55 P.M.
PRESENTATION 29 4:10 P.M.
PRESENTATION 30 4:25 P.M.
PRESENTATION 31 4:40 P.M.
PRESENTATION 32 4:55 P.M.
PRESENTATION 33 5:10 P.M.
PRESENTATION 34 5:25 P.M.
PRESENTATION 35 5:40 P.M.
PRESENTATION 36 5:55 P.M.
PRESENTATION 37 6:05 P.M.
Presentation Schedule
Project Title Department
Infinite Water: Saving Energy Through Semi-Direct 
Potable Reuse
Civil Engineering
The Axial Toothbrush Mechanical Engineering
High Voltage Gallium Nitrade Switching Power Supply Electrical and Computer Engineering
3D Computer Game With Scoring Computer Science
Samurai Belt Cutter Interdisciplinary
Bluetooth Temperature Sensor With Inductive 
Charging System
Electrical and Computer Engineering
Northwest Equestrian Park Civil Engineering
Rapid Coffee Cooler Mechanical Engineering
3D Shooting Gallery Computer Science
3:40 - 3:55 P.M. BREAK
Smart Directional Control Of Vehicle AC Vents Electrical and Computer Science
Pool Cub Triple X Mechanical Engineering
Container Housing For Disaster Relief Civil Engineering
MTS 1100 Electrical and Computer Engineering
Modified Rebound Hammer Interdisciplinary
Small Scale Supersonic Wind Tunnel Mechanical Engineering
Road Sign Detection Electrical and Computer Engineering
The Ottobot Mechanical Engineering
Hit Game Computer Science
Las Vegas Wash Reclamation Project Civil Engineering
Fall 2014 Senior Design Judges
Bob McCormick
McCormick is the Vice President of Operations for Ar-
roweye Solutions in Henderson. A card manufacturing 
veteran, McCormick has more than two decades of ex-
perience, serving domestically and overseas for industry 
leaders including ABNote and Gemalto. McCormick is 
a strategic and logistical expert who applies exceptional 
organizational and problem-solving abilities to optimize 
work flow. He received his Bachelor’s in Mechanical En-
gineering from Bucknell University and is currently pur-
suing his MBA from DeVry University. An outdoorsman 
by nature who grew up in Maine, Bob loves to recharge 
and draw inspiration from the outdoors, whether it’s on 
his boat with friends and family or riding dune buggies. 
David Bonnesar
Bonnesar is the Founder, Owner, President and 
Chief Engineer of BONN Corporation,
He is an innovative engineer and accomplished 
project manager of mission planning systems for 
low observable air vehicles, providing high-qual-
ity, cost-effective products and services, resulting 
in the National Defense Industrial Association 
Combat Survivability Award. He worked for 
Lockheed Martin for more than 20 years in 
positions such as applications programmer and 
senior research specialist. Bonnesar has a Bach-
elor’s of Science in Mathematics from California 
State Polytechnic University and a Master’s of 
Science in Mathematics from California State 
University- Los Angeles. He is a member of the 
Air Force Association, the National Defense 
Industry Association, and the National Contract 
Management Association and sits on advisory 
boards for the College of Engineering.
Eugene Wong
Wong currently serves as an advisor, director and 
investor to several companies, including Moun-
tain West Technology Accelerator, First American 
International Bank, Optimer Pharmaceuticals, 
Radixx Solutions International, WeeSPIN Music and 
Veracast Communications. Wong was a founding 
member of the Aslan Group- a national group of 
angel investors to early-stage companies. Since 1995, 
he has also served as the CEO of AmerAsia Partners, 
a private investment banking firm. Wong has a 
Bachelor’s of Science in Engineering Physics from 
Cornell University and an MBA in Finance from 
Columbia University. He also is on the advisory 
board for the College of Engineering, as well as the 
UNLV Center for Entrepreneurship and the Vegas 
Valley Angels.
Damon Ho
Damon Ho is a Branch Engineer at Simpson 
Strong-Tie. He received his undergraduate in 
Architectural Engineering and his MBA from 
California Polytechnic, San Luis Obispo. After 
practicing structural engineering, he went 
on to obtain his Masters in Civil Engineering 
from University of Canterbury, New Zealand. 
Some of the projects he has designed include 
steel and concrete commercial buildings, 
multi-story cold formed steel framed build-
ings, retrofit of existing light-framed commer-
cial buildings, and single family residential 
using wood and cold formed steel framing. 
Before joining Simpson Strong-Tie, Damon 
was a member of the Cal Poly Architectural 
Engineering faculty from 2001 until 2007. He 
is a registered professional engineer in the 





Participants: Robert Johnson, Dale Mace, Casey Ryan
Instructor: Dr. Zhiyong Wang
Faculty Advisor: Dr. Georg Mauer
Community Advisor: Jeremy Feliciano
Abstract:
Riding a motorcycle is more than a hobby; for some, it is a way of life. The most 
frustrating thing about riding for long hours or through heavy traffic is shifting. 
The goal of this project was to design a product that could provide a convenient 
way for motorcycle riders to shift without the use of the foot lever. The product 
was not only designed for riders at any skill level, but also for those with a physi-
cal handicap that would otherwise prevent them riding. 
The objective was achieved by designing an affordable, electromechanical 
shifting mechanism to semi-automatically shift gears. It was determined early on 
that a force of approximately 10 lbf would need to be applied to the motorcycle’s 
shift lever to achieve the task. This force was achieved through the use of a high 
torque servo motor mounted near the foot lever. In order to ensure safety and 
reliability of the motor, the Rapid Shift has to maintain the functionality of the 
foot lever itself. A relay carrier acts as a clutch for the motor, allowing it to move 
freely while it is powered.
 
The simplicity of the system along with its reliability and safety make the Rapid 
Shift a great option for riders who want to improve their motorcycle riding expe-
rience, as well as those who haven’t had the opportunity to ride.





Project Participants: Chris Mikhael, Blaine Davis, Carlos Galvez
Faculty Advisor: Dr. Terry Kell
Abstract:
The Electronic Tuning Aid for Carbureted Motorcycle Engines (ETACME) focuses 
on making the carburetor tuning process more efficient and effective. One of the 
biggest issues this product seeks to address is providing real-time numerical data 
regarding the carburetor performance. This is achieved through the O2 sensor, 
throttle sensor and rpm sensor that are attached to the bike. The custom built 
interface will display logged data points that will aid the user in tuning their bike 
and allow them to achieve up to 5% more power and efficiency.
The target market for our product will be off-road enthusiasts, a market that has 
been continuously growing. This product will offer a substantial improvement 
over current tuning methods by providing a more cost effective, more accurate 
and more accessible avenue through which to get peak performance from the 
motorcycle’s engine. 
The product consists of a mounting unit that sits near the handlebars and con-
tains a data logging component and an LCD screen that will read information 
regarding carburetor performance during a ride. Attached to the unit is a throttle 
sensor which acts as a potentiometer to gauge the position of the throttle. A hall 
sensor located near the flywheel will determine the load on the engine. The O2 
sensor welded on the exhaust provides the air to fuel mixture measured at certain 
throttle positions. Utilizing these parameters, users can then adjust the carburetor 





Project Participants: Alistair Archer, 
Zachary Bourget, and Sean Owens
Instructor: Dr. Zhiyong Wang
Faculty Advisor: Dr. Brendan O’Toole
Abstract:
The Roll-Awn is a purely mechanical awning that can be mounted on vans, min-
ivans and sport utility vehicles. The awning provides shade and protection from 
light rain for its users. It is perfect for campers, outdoor enthusiasts, tailgaters and 
campervan rental companies. 
Most awnings in the market have complicated instructions for set up. The Roll-
Awn has a simple set up procedure and self-contained structure which gives users 
a fast and easy way to block sunlight and define space. The Roll-Awn features alu-
minum housing and an innovative spooling mechanism. The spooling mechanism 
helps users easily assemble and disassemble the unit. The aluminum housing 
provides a rigid frame with no loose parts for easy assembly by a single user.
Team Shady was approached by Nicholas 
Thomson, business owner of Lost Campers, to 
create an awning design that is within desired 
constraints. Lost Campers is a camper van rental 
company based in San Francisco, California with 
a secondary location operating in Salt Lake City, 
Utah. The rental company is looking to re-equip 
the entire fleet with an awning design that offers 
better quality and easier operation to its users. 
Roll-Awn’s current design is engineered to fulfill 
the needs presented by Lost Campers.
The Roll-Awn is completely designed by the 
members of Team Shady, and all fabrication is 






Department: Electrical and Computer Engineering
Project Participants: Adam Wolverton, David Nguyen and Edgar Solorio
Instructor: Dr. Grzegorz Chmaj
Faculty Advisor: Dr. Brendan Morris
Abstract:
With technology and innovation blooming at a rapid rate, the sky is the limit. 
With this in mind, our group decided to think out of the box and create a project 
that focuses on something that is not in the market. Our project deals with Elec-
troencephalography or EEG, which is the recording of electrical signals along the 
user’s scalp. People have certain areas on their scalp that are correlated to their 
thinking processes. Using this idea, our group decided to use EEG as a means of 
controlling an electric wheelchair. 
When a user is focusing or has high attention levels, the wheelchair will start 
moving. This is great for places such as any medical environment in which the 
user needs to move but can’t because of their physical health condition. Our 
project is also great for places such as assisted living facilities giving people the 
ability to move around without physically having someone push them around. 
Due to our EEG controlled wheelchair not requiring any movement of their arms 
or hands to control the wheelchair, this project opens up opportunity to more 
users, such as paralyzed people and users who are too weak to physically control 
the joystick of the wheelchair. As far as EEG controlled wheelchairs go, there are 
none available commercially. However, there are a few places that have built EEG 
controlled wheelchairs for research purposes, such as various universities and 
companies.
Left to Right: Edgar Solorio, 






Project Participants: Brittney Lynch, Jacob Reising, Niall St. John
Instructors: Dr. Zhiyong Wang
Faculty Advisor: Dr. William Culbreth
Technical Advisor: Dr: Brendan Dr. O’Toole
Abstract:
Current unmanned vehicles consist of two common designs, fixed wing aircraft 
and the most prolific, the multi-copter. The most common of the multi-copter 
is the quadcopter. The main goal of this project is to design and build a stable 
hovering aerial vehicle with a single rotor, eliminating the need for multiple, 
counter-spinning rotors. A major secondary goal is for the vehicle to fit inside a 
backpack affording maximum portability. This aircraft will initially be designed to 
work indoors to simplify the study and prove the concept. One primary issue that 
must be overcome in all rotary-wing aircraft is the tendency of the body to spin 
opposite the rotor as a result of the torque created by the engine. This has been 
accomplished traditionally with a tail rotor, or multiple rotors spinning opposite 
each other. This design relies on counteracting torque by redirecting airflow using 
control surfaces, much like an airplane redirects airflow using ailerons, rudders 
and elevators. As with any aerial vehicle, one of the chief concerns is weight of 




Department: Computer Science     
Project Participants: Bryan Gomez     
Instructor: Dr. E. A. Yfantis     
Faculty Advisor: Dr. E. A. Yfantis     
Abstract:
The Video Game Museum is designed as an interactive 3D world. There is a main 
building in a clearing that contains pictures of old video games. The user gains 
access by clicking on the door. When inside the building a picture is clicked and 
a pop-up text box gives a quick description of the game. At the back of the mu-
seum will be a picture of a console that when clicked allows the user to play the 
selected game.
After the first level of the game has been beaten, a door next to it will open and 
allow the user to enter a maze. Once in the maze the door will close and the user 
will have to navigate the maze. There will be other games and puzzles the user 
will have to complete in order to reach the end of the maze. At the end of the 
maze there will be a button that sends the user back to the front of the museum.
This will be a fun and educational interactive game that people of all ages can 
play.
Emergency Vehicle Warning System
T & A Engineering
Time: 9:30 a.m.
Department: Electrical & Computer Engineering
Project Participants: Abel De La Torre, Ting Yu
Instructor: Dr. Grezgorz Chmaj
Faculty Advisor: Dr. Venkatesan Muthukumar 
Abstract:
The Emergency Vehicle Warning System is designed to improve safety and driving 
conditions for all vehicle drivers including emergency vehicles. The idea behind 
this project is to improve road and driving conditions for emergency vehicles 
trying to make their way through heavy traffic or for distracted drivers unaware 
of the presence of an emergency vehicle approaching. The target market of the 
product focuses primarily on hearing-impaired drivers. It will also help distracted 
drivers in general and improve emergency vehicle response time.
The EVWS will help drivers during a moment of distraction such as a very loud 
stereo by alerting the driver of the presence of an emergency vehicle. The prod-
uct will improve comfort and safety for drivers with hearing disabilities by alerting 
them about oncoming vehicles with enough time to move out of the emergency 
vehicle’s path. It will also increase response time and improve road conditions 
for emergency vehicles. These features will be achieved using several engineered 
high sensitivity microphone designs controlled by a microcontroller.
The mechanism components are installed on specific locations of the vehicle to 
be able to catch the siren audio frequency. Once the siren frequency is identified, 
the microcontroller will interrupt the stereo inside the vehicle and display a warn-
ing message. The EVWS can be installed in any vehicle or can be implemented as 
a feature on a navigation system. We hope this design can improve every driver's 
experience.




Project Participants: Joshua Neiry (ME), Michelle Albert (ME), and Min Long Lan 
(CPE) 
Instructors: Dr. Zhiyong Wang (ME) and Dr. Grzegorz Chmaj (CPE)
Faculty Advisor: Dr. Woosoon Yim
Abstract:
The MPT (Magnetic Pin Trigger Lock) is a device designed for firearms that will 
improve the safety of the common trigger lock. The MPT Lock is designed for gun 
enthusiasts who wish to have a reliable safety device for their firearms that can be 
quickly removed in the event of an emergency. The device will completely immo-
bilize the trigger and can be quickly removed by way of a fingerprint reader. 
The purpose of the MPT is to improve the durability and safety of the common 
trigger lock by implementing an electronic controller and immobilizing pins. The 
components of the MPT lock include: a fingerprint scanner which provides a fast 
personalized user-access, a set of moving pins that will immobilize the trigger, a 
notched square center-bar to lock the device around the trigger housing and a 
strong magnet to draw the pins through the trigger/trigger-guard. The pins will 
provide a custom fit to most firearms, just like a pin art toy makes an imprint of 
your hand.
The MPT Lock was created for firearm users that desire a reliable safety device 
that can be removed quickly in the event of a burglary, while maintaining a high 
level of safety in a family environment. We believe this device could reduce the 
number of firearm deaths each year by preventing accidental discharge and un-
authorized use. Our device will also aid in the compliance of federal gun laws to 




Department: Computer Science     
Project Participants: Eric Lo     
Instructor: Dr. E. A. Yfantis     
Faculty Advisor: Dr. E. A. Yfantis     
Abstract:
This project consists of generating a Visual-Based on an audio track either 
selected from a list or provided by the user. This project demonstrates the visual 
creativity that can be created by sound. The designer used Unity game engine 
and Fourier Transformation to manipulate soundwave into meaningful data that 
can be translated into a visual sense. The designer created a visualizer and then 
attempted to create a game that will generate levels based on the audio track. 
The goal is to create a unique way to visually present audio.
Trout Canyon Rehabilitation
Group Formally Known As
Time: 10:10 a.m.
Department: Civil & Environmental Engineering & Construction
Project Participants: Chris Augustine, Jesse Basinski, Matt Maler, Adam Young
Instructors: Dr. David Ashley
Faculty Advisors: Dr. Sajjad Ahmad, Dr. Haroon Stephen
Abstract:
The Trout Canyon Land & Water Users Association has requested that the small 
community of Trout Canyon be provided with a reliable drinking water infrastruc-
ture following the events caused by the Carpenter 1 fire in 2013, which devastat-
ed the vegetation for much of Mount Charleston and the surrounding canyons, 
including Trout Canyon and its water supply pipeline. The purpose of this project 
is to provide feasible solutions to the community of Trout Canyon with a depend-
able water supply that meets both the present and future needs of the residents 
and is resistant to the prevalent flooding in Trout Canyon caused by the wide-
spread loss of vegetation. 
The two main methods of water supply that are discussed in this project include 
a new pipeline designed to replace the existing pipeline and a well design close 
to the community. The new pipeline spans 3 miles north of the community to a 
spring that provides perennial flows of approximately 10 cfs, and is located out-
side of the floodplain in order to reduce the chance of future damage. The well 
design is also located outside of the floodplain and away from potential contam-
ination sources. Several erosion control ideas are explored to protect the water 
infrastructure from flooding and degradation. 
The determining factor for which an alternative will be selected is reliant upon 
funding from the Trout Canyon community. In the event that the pipeline is se-
lected, the high pressure head provided by the spring could provide hydroelectric 




Department: Electrical & Computer Engineering
Participants: Mathew Parker, Justin Swinney, Ian Yanga, Ashim Ghimire
Instructor: Dr. Grzegorz Chmaj
Faculty Advisor: Dr. Venkatesen Muthukumar
Abstract:
The autonomous object-finding robot is able to identify, locate and pickup 
objects without human interaction. In this specific application, the robot is set to 
identify toys in a child’s room and put them into a toy box. The purpose of the 
robot is to automate the task of a parent cleaning their child’s room.
The robot is programmed to find a toy, pick it up, and put it away, and then 
repeat the process. To do so it uses a camera and a single-board computer along 
with computer vision software to identify toys and control movement.
The robot can be used to automate the chore of putting away toys for parents 
and as a source of amusement for children.
Silverware Rolling Machine
There is No Spoon
Time: 10:55 a.m.
Department: Mechanical Engineering
Project Participants: Anthony Bongolan, Robert Hunt, Andres Toledo
Instructor: Dr. Zhiyong Wang
Faculty Advisor: Dr. Zhiyong Wang
Technical Advisor: Dr. Mohamed B. Trabia
Abstract:
Team “There is no Spoon” was prompted by Opportunity Village for a machine 
that will produce a set of silverware rolled into a napkin and sealed with a paper 
band. Opportunity Village intends to create an easier process for their employ-
ees in the creation of silverware sets. The sets are then shipped out to restaurant 
owners to be used in their establishments. The machine requires four basic steps 
in order to achieve the final product: dispensing napkins, dispensing silverware, 
rolling and sealing. The Napkin dispensor mainly consists of a napkin holding bin, 
two fans, sensors and a motor mounted on a track in which the fans will move. 
The utensil dispenser was inspired by current plasticware dispensers. It consists 
of two dispensers, one for knives and the other for forks, lined up in a series that 
includes a phase angle between the shafts.The phase angle is meant to allow for 
the utensils to drop in sync with the rolling platform which will move directly un-
der each dispenser. A 3-D printed platform will be mounted to a second track and 
will collect the napkin and then the silverware. On the platform is a mousetrap 
that will fold the napkin over. A Solenoid-funnel system will then fold and grab 
the silverware-napkin. A motor attached to the solenoid will then roll the silver-
ware. A slit and rollers were created on the mousetrap where the bands will be 
hand fed into the platform during the rolling process, thus completing the task. 
Automatic Shifter for Bicycles
2M Automation
Time: 11:10 a.m.
Department: Electrical & Computer Engineering
Project Participants: Michael Kajkowski & Matthew Mumm
Instructor: Grzegorz Chmaj
Faculty Advisor: Dr.Venki Muthukumar
Abstract:
Motorists enjoy the ease of an automatic transmission however, those of us who 
ride bicycles have to resort to an outdated means of shifting gears. We ask, “Why 
can’t we have an automatic shifter for bicycles”? 
Automatic shifters do exist for bikes, but only on specially designed and costly 
bikes, with a price tag of $800 or more. With this in mind, we decided to construct 
a system that can be integrated onto almost any gear shifting bicycle. This system 
eliminates the need to spend thousands on a new bike. In addition to the overall 
cost savings we believe this system will bring the convenience and ease-of-use to 
bikeriders.
According to USA Today, the population of people who commute to work on 
bikes has increased by 60% in the past decade. More people are becoming 
concerned with eliminating pollution and saving money on gas. As a result we 
believe that this trend will continue to increase. Our goal is to get into this market 
and provide a product that brings biking into the 21st century.
Space Physics Simulation Framework
Gregory Finley
Time: 11:25 a.m.
Department: Computer Science     
Project Participants: Gregory Finley     
Instructor: Dr. E. A. Yfantis     
Faculty Advisor: Dr. E. A. Yfantis     
Abstract:
This project has created a framework for physics simulation in space using C++, 
SDL2 and OpenGL. The goal is to display objects in the space. Then the designer 
will implement a user-controlled camera, adding basic Newtonion orbital physics 
to the objects in the simulation. The goal is to display a solar system in motion 
with one or more suns as light sources.
Although networked simulation is beyond the scope of the project it is a long-
term goal. As such, the designer plans to calculate physics deterministically using 
Runge-Kutta (RK4) integration with a fixed time step so that networking the simu-




Department: Civil & Environmental Engineering & Construction
Project Participants: Jeff Brown, Aurelia Grimaldi, and Jessica Menchaca
Instructor: Dr. David Ashley
Faculty Advisor: Dr. Harry Teng
Technical Advisor: Russell McNaught, HDR
Community Advisor: Andy Blanchard, Atkins and David Swallow, SNV RTC
Abstract:
The primary purpose of this project is to create a preliminary design for a 
streetcar system. The streetcar will run along Maryland Parkway from Downtown 
Las Vegas to the McCarran International Airport. This preliminary design for the 
selected alternative will include route, platform location and size, track layout, size 
of the streetcar and its engine, number of cars per train, and frequency of trains 
per unit time. 
The design of the streetcar and route will enhance the travel experience of the 
general public of Las Vegas as well as provide a convenient travel option for tour-
ists. Three alternatives have been selected for comparison, including a grade level 
streetcar that will be powered with overhead power lines, a grade level streetcar 
with an underground power supply and an elevated streetcar with a third rail sys-
tem. This design of alternatives will require engineering work to be accomplished 
in the transportation and environmental fields. 
Hot Wall PECVD System - (Plasma 




Project Participants: Anaximander (Charlie) Tran, Jasmin Mesic, Matthew Headley, 
Patrick Wendling 
Instructor: Dr. Grzegorz Chmaj, Dr. Zhiyong Wang 
Faculty Advisors: Robert A. Schill Jr, Zhiyong Wang
Technical Advisor: Stanley Goldfarb
Abstract
In this project we added the ability to create plasma in a vacuum to an existing 
high-temperature tube furnace.  A plasma is a gas into which sufficient energy is 
provided to free electrons from atoms; as a result, it allows ions and electrons to 
coexist in approximately equal numbers. 
In this project, we had the option of creating an inductively-coupled plasma by 
using a coil; however, we were severely limited in the choice of electrode mate-
rial due to the material being exposed to temperatures up to 1400⁰ Centigrade 
(2552o Fahrenheit). Instead, we chose to capacitively couple a pair of tantalum 
(Ta) plates. We used a 13.65-MHz RF power supply with a matching network, 
which allowed us to place all the power generated into the plasma. This created 
a magnetic field strong enough to ionize a gas or mixture of gases at a low pres-
sure in a vacuum.  
By adding a plasma processing 
capability to a standard laboratory 
high-temperature furnace, we have 
enhanced the give ecapability of 
the furnace. As a result, researchers 
now have the ability to study the 
combined effects of plasma and 
high temperatures on a wide vari-
ety of chemical and physical pro-
cesses. We performed experiments 
on surface coatings of carbon by 
comparing plasma at room temperature, at high temperatures with no plasma 
and at high temperatures with plasma. The combination of a high temperature 
and plasma demonstrated an enhanced effect. Dr. Wang hopes to use this modi-
fied furnace to develop new methods for improving stents.




Project Participants: JP Clemente, Ruchir Kaul
Instructors: Dr. Zhiyong John Wang
Faculty Advisors: Terry Kell, Dr. Ke-Xun Sun
Abstract:
The CubeSat Grating Angular Sensor is a high-pre-
cision instrument with the capability to measure 
minuscule angular displacements by means of an optical grating, quadrant 
photodiode sensor and 1064-nm laser. This sensor will be used in a cube satellite 
as part of the Laser Interferometer Space Antenna (LISA) space mission, which will 
detect and measure gravitational waves.
Dr. Sun designed the original grating angular sensor, which measured 3 feet in di-
ameter. Because that was too large for use in the space mission it has been scaled 
down and designed to fit within a 4-inch cube satellite.  In addition to the LISA 
space mission, the Cubesat Grating Angular Sensor could be used to improve 
other instruments that require high precision, such as telescope pointing, global 
positioning systems, and spacecraft control.
Mounts for all components within the cube satellite were custom designed and 
fabricated.  A rotational mount was used for the optical grating to correct any ini-
tial mounting discrepancies. An incoming laser enters the cube satellite and hits 
the optical grating, diffracting at an angle of about 73°.  Piezoelectric actuators 
placed beneath the grating oscillate to create a laser pulse for the quadrant pho-
todiode to detect. The angular displacement is read from the photodiode sensor 
and is shown in real-time using a liquid-crystal display (LCD).
The CubeSat Grating Angular Sensor is an improvement on regular angular sen-
sors that use simple reflective mirrors.  With its use we can improve the precision 





Department: Electrical & Computer Engineering
Project Participants: W. Kolby Robinson, Jesus Gonzalez
Instructors: Dr. Grzegorz Chmaj
Faculty Advisors: Brendan Morris
Abstract:
Restroom Feedback Networks can be useful in managing large facilities with a 
smaller workforce than is normally required, thereby increasing productivity in 
the management of large facilities. These networks are able to gather information 
about the service needs of each individual restroom and relay the info in real time 
back to a facilities manager who can then arrange for members of the facility staff 
to care for restrooms in a more coherent and effective manner than simple time-
based patterns.
These restroom feedback networks consist of an array of wireless sensors gath-
ering data on the normal consumables found within a restroom, such as paper 
towels, toilet paper and soap. These sensors transmit the data to a wireless 
communication hub that, in turn, transmits the received data over an Ethernet 
connection to the facility's database and then displays via a webpage. 
Infinite Water: Saving Energy through 
Semi-Direct Potable Reuse 
Neró Engineers
Time: 1:35 p.m.
Department: Civil & Environmental Engineering & Construction
Project Participants: Mae Javier, Eddie Lopez, Sandy Solares
Instructors: Dr. David Ashley
Faculty Advisors: Dr. Jaci Batista and Dr. Daniel Gerrity
Technical Advisor: Walter Johnson
Community Advisor: Kyle Foss
Abstract:
Every day, a drop of water travels 11 miles and is lifted 1,200 feet from Lake Mead 
to River Mountain Water Treatment Facility (RMWTF). This journey consumes 0.8 
million kilowatt hours per day (kWh/day). That's equivalent to 13 million light 
bulbs. For this reason, Neró Engineers proposes to save energy by implementing 
a semi-direct potable reuse system.
Currently, treated wastewater effluent is discharged to the Las Vegas Wash and 
flows to Lake Mead. Project Infinite Water captures this water at the Las Vegas 
Wash and treats it at an auxiliary treatment plant. By capturing the wastewater 
effluent, Project Infinite Water reduces the pumping elevation and consequently, 
saves energy. The treated water is pumped to RMWTF for further treatment and is 





Participants: Andrew Poland and Samantha Rea
Instructor: Dr. Zhiyong Wang
Faculty Advisor: Dr. Brendan O’Toole and Dr. Zhiyong 
Wang
Abstract:
The Axial Toothbrush is designed with the concept of proper tooth brushing in 
mind. Dentists recommend a vertical brushing motion because wide, horizontal 
strokes can cause scrapes along the gum line. Currently, most electric toothbrush-
es simply vibrate or have a perpendicular rotation. The target market for this 
product is anyone who is concerned about their dental health.
This toothbrush has a cylindrical head with multiple rows of bristles in a 360 
degree pattern that rotates about the major axis of the toothbrush. When held 
in line with the row of teeth, the vertical brushing motion recommended by the 
dental community will be achieved. The head is designed to be able to screw 
into the brush shaft from the power base and is replaceable for when the bristles 
wear over use. There is a guard on one side of the toothbrush to keep the brush 
from irritating the cheeks when brushing rear teeth. The cheek guard attaches to 
a rechargeable Vitality toothbrush base that is used to power the device with the 
modifications to the base being to the inner gear components. 
The Axial Toothbrush fulfills a need among the dental hygiene community. It 
provides a controlled vertical brushing motion to avoid damage to the user’s 
gum line. Additionally, the bristles cleaning between the teeth will aid the user in 
their flossing routine. If taken to market, this will be a leading competitor in the 
toothbrush market.
Left to Right:
Andrew Poland and Samantha Rea




Department: Electrical & Computer Engineering
Project Participants: Stryder Loveday, Dustin Calhoun
Instructor: Dr. Brandon Blackstone
Faculty Advisor: Dr. Ke-Xun Sun
Abstract:
The Arc-Flash project is an attempt to highlight the potential advantages of galli-
um nitride (GaN) in commercial use in the form of a metal-oxide-semiconductor 
field-effect transistor (MOSFET) having high-voltage and high-speed power. His-
torically, GaN chips have been very difficult to produce on a large scale; however, 
recent breakthroughs are making them increasingly viable commercially.  
Our intent is to demonstrate a more efficient design that eliminates the need for 
bulky, inefficient transformers, which is a major efficiency drain on modern-day 
power supplies.  Our design, which utilizes high-voltage, high-speed GaN MOS-
FETs, is capable of providing greatly increased switching speeds, which allows for 
considerably smaller transformers and results in a higher power density.  Further-
more, our design takes advantage of the short transition width of GaN MOSFETs, 
greatly reducing switching losses.  Our design takes a standard 120-volt input and 
outputs 1000 volts, with a maximum designed current of 0.1 amps; this means 
that 100 watts of power are delivered to a load.
3D Computer Game with Scoring
James Baker
Time: 2:20 p.m.
Department: Computer Science     
Project Participants: James Baker     
Instructor: Dr. E. A. Yfantis     
Faculty Advisor: Dr. E. A. Yfantis     
Abstract:
This project developed a 3-D computer game which can be played in real time. 
The programming is multithreaded and processes run in parallel. The game pro-
vides a scoring system that records the degree of competency of the player. The 
visuals are engaging and very attractive to the player so that she/he wants to play 





Project Participants: Dominic Fossile, Vincent Ibanez, Yun Long Lan, Jonathan Lee, 
Erwin Sacundo 
Instructor: Dr. Grzegorz Chmaj, Dr. Zhiyong Wang 
Faculty Advisors: Dr. Venkatesan Muthukumar, Dr. Terry Kell 
Abstract:
The Samurai Belt Cutter (SBC) is designed as an industrial tool that replaces 
the manual belt cutter used in the industry. The target market of the product 
is all companies that provide installation service and support on conveyor belt 
systems. This ranges from large freight companies such as FedEx and UPS to 
installers of conveyor belt systems in grocery store checkouts. This product will 
improve the efficiency and accuracy of the belt cutting process by implementing 
an automated control system with feedbacks.
The SBC will cut costs and errors associated with improperly cut belts. A perfectly 
cut belt will ensure that a belt can stay durable and last longer. This is achieved 
by using the automated control system to ensure perfect 90 degree cuts. The 
mechanical system consists of the base frame that locks down the conveyor belt 
in place, a displacement sensor that measures the adjustment angle, a movable 
cutting track that aligns to the belt and a powerful and safe automated cutting 
mechanism. A microcontroller is programmed to control all the components and 
to safely stop the system in case of emergency.
The demand for the SBC is just as wide as the industry for conveyor belt mech-
anisms. The SBC can easily be expanded to suit different sizes and thickness of 
belts. The SBC is priced at a similar price range as current market solutions, but 
the product is cheaper, safer and less labor intensive.




Department: Electrical & Computer Engineering
Project Participants: Fred Hathaway, Frank Insana
Instructor: Brandon Blackstone
Faculty Advisors: Dr. Biswajit Das, Dr. Frank van Breukelen
Abstract:
The Bluetooth biosensor project is a design that will assist biologists in the study 
of hibernating mammals. Our device measures mammals’ body temperature in 
a state of torpor. Torpor is a survival mechanism; it is a state of regulated meta-
bolic suppression in animals typically below the basal metabolic rate. Our device 
is especially useful for studying of small mammals called tenrecs because these 
animals go through an unexplained phase of rapid rewarming while in torpor. 
Our device consists of two circuit boards. One is a Bluetooth microcontroller that 
reads a temperature signal from a temperature sensor. This temperature data is 
sent wirelessly to a computer and recorded. The second circuit board consists of 
an inductive charging system to charge the battery that powers the Bluetooth 
temperature sensor board. 
The current telemetry devices on the market are severely outdated, inaccurate 
and give intermittent results. More importantly, the current devices have to 
be surgically implanted into the mammals and biologists have to follow strict 
regulations for animal care. According to studies, the number one cause of death 
is anesthesia. Current analog devices are surgically implanted and operate on 
a battery without a way to recharge the battery. The device must be surgically 
removed which causes undue stress on the mammal and puts the mammal at 
risk. Our design is based on current technology that utilizes a digital temperature 
sensor and a wireless charging systems that will eliminate the need for multiple 




Department: Civil & Environmental Engineering & Construction
Project Participants: Daniel Ellis, Nathan Lim, Tyla Treasure, and JaLynn Zito
Instructor: Dr. David B. Ashley
Faculty Advisor: Dr. Haroon Stephen
Abstract:
The City of Las Vegas has set aside 80 acres of land in the northwest part of the 
Las Vegas Valley for an equestrian park. Clark County will develop and maintain 
the park which will be developed in phases. LETZ Engineering has designed some 
of the different elements of Phase I, including a covered arena, drainage design 
and utilities. The covered arena is a steel structure that covers an area of 340 feet 
by 260 feet. The arena, grand stands, and stock pens will all be covered by this 
structure. The drainage design principally consists of a berm on the north and 
west side of the parcel to mitigate the water runoff from below the Las Vegas 
Wash. Utilities were also designed to supply water, remove sewage and locate 
fire hydrants. This park will be a great asset to the community, providing a much 
needed venue to host equestrian events in the north part of the valley. It will 





Participants: Matt McKellar, Michael Ridolfi, 
Edward Van Meter 
Instructor: Dr. Zhiyong Wang 
Faculty Advisor: Dr. Yi-Tung Chen 
Technical Advisor: Dr. Yi-Tung Chen 
Abstract:
Iced coffee beverages, or really any iced beverages seem like a field without much 
room for innovation. When this mindset is stripped away, even the simplest ideas 
can positively shift the market. It might not be something everybody thinks they 
need but real innovation can make people forget what it was like without such a 
device. For this reason, the goal is to create a rapid coffee cooler that can quickly 
and easily bring the temperature from near boiling to refrigeration temperatures 
in under five minutes. 
There are different approaches that can and will be taken to meet this goal. A 
standard ice bath technique is used to generate a zero degree boundary layer 
between the cup and the environment. With simulation, standardized testing and 
the exploitation of fundamental thermodynamic properties, the goal is not only 
met, but it greatly exceeds expectations. In a preliminary testing environment, 
a 50 percent reduction in cooling time was achieved by not only increasing the 
convection inside the cup of coffee, but also the outside of the cup. 
In commercialization, shifting the time to cool from five minutes to two and a 
half minutes was a significant step in the right direction, the stretch goal is to 
meet the demand for commercial coffee shops. With this goal in mind it will be 
necessary to bring the time to cool down to about one minute. Although many 
more tests are needed to make any concrete claims, it’s safe to say that if the 
current path is maintained, meeting a commercialization stretch goal is not out of 
the question. However, the one minute goal is relatively outside the scope of the 




Department: Computer Science     
Project Participants: Steven Craythorn     
Instructor: Dr. E. A. Yfantis     
Faculty Advisor: Dr. E. A. Yfantis     
Abstract:
The purpose of this project is to create a functioning bullet physics simulation 
engine to act as the primary mechanism in a shooting gallery game. The player 
will be behind the scope of a rifle and be presented with a fictional urban setting 
with various targets to shoot. The game will feature slow motion to show the 
bullet leaving the gun and closing in on the target and if the target has a custom-
ized reaction to being hit, to animate the reaction. Controls will be mapped to the 
mouse, and the physics engine/game mechanics will be implemented in Unity 3D.




Department: Electrical and Computer Engineering
Project Participants: Elizabeth Baldivias, Aaron Romulo
Instructor: Dr. Brandon Blackstone
Faculty Advisor: Dr. Venkatesan Muthukumar
Abstract:
The introduction of smart directional control for vehicles’ air conditioning (AC) 
vents will present convenience for the passenger and will conduct efficient use of 
air conditioning energy. AC vents in vehicles today still require manual adjustment 
for choosing the direction of the air. Motorizing the aim of these vents will allow 
a multitude of other benefits when paired with humidity and temperature sensors 
as well as a central control.
The proposed system will automatically direct vents to the faces of the driver 
and the passenger, or just the driver if no passenger is present. The vents will be 
controlled by the distance sensor which will determine how tall the person is and 
enable us to know where to direct the vent. The system will sense the tempera-
ture of the car controlled by the temperature sensor that communicates with the 
blower. As the temperature drops the blower will gradually decrease how much 
air is released.
Our motivation came from living in the Las Vegas heat.  We want to give drivers 
and their passengers an extra level of comfort that will be marketable for car 
vendors today. As technology in vehicles continues to advance, air conditioning 
systems have stayed the same since they first offered factory-installed air con-
ditioning in the 1940’s. Enhancing the air conditioning system, will enhance the 
experience of driving any car while helping keep the heat away.




Project Participants: Chris Mead, Alana Mongkhounsavath, Danielle Nobles
Instructor: Dr. Zhiyoung Wang
Faculty Advisor: Rick Hurt
Abstract:
The Pool Cub Triple X (PCTX) is a solar powered automatic pool skimmer. The 
target market for the Pool Cub Triple X are neighborhood pool owners. This prod-
uct takes the work out of owning a pool, reducing the load on the skimmer and 
reducing the electrical load by utilizing solar energy.
The Pool Cub Triple X utilizes the vast solar irradiance present in Las Vegas to 
ease pool maintenance. The product provides an optimal design for efficient 
cleaning combined with a small, manageable size. The circuit consists of a 
monocrystalline silicon solar panel, which charges a set of DC batteries, providing 
power to dual motors and propellers. The system is designed to run for approxi-
mately an hour per charge and to charge anytime the system is in the sun. Ease of 
use does not stop there. Cleaning the leaves from the system takes less than one 
minute, making pool maintenance simple and easy. The Pool Cub Triple X does 
the work, leaving the pool owner with the fun. 
Left to Right: 
Alana Mongkhounsavath, 
Danielle Nobles, and Chris Mead
 
Container Housing for Disaster Relief
KBR Engineering
Time: 4:25 p.m.
Department: Civil & Environmental Engineering & Construction
Project Participants: Katie Hanten, Bob Klitzke, Luky Lopez
Instructor: Dr. David Ashley
Faculty Advisors: Dr. Ying Tian; Dr. Harry Teng; Dr. David James;
   Dr. Moses Karakouzian; Dr. Barbara Luke.
Abstract:
Recent studies by scientists and climatologists have concluded that global climate 
change will likely increase the frequency and severity of natural disasters. After 
the occurrence of a natural disaster, there is an immediate need for safe, emer-
gency housing that can be quickly deployed and set up. FEMA’s existing system 
is found to be lacking in many areas, according to a report by the Department of 
Homeland Security. 
The goal of this project was to develop safe, clean, comfortable, rugged, reusable 
and cost-effective short-term to medium-term disaster relief housing to help 
bridge the gap between temporary and permanent housing. These shelters must 
be quickly deployable by multiple modes of transportation and easily assembled 
and installed. The will provide an all-around better solution to the current tem-
porary housing system. “KBR Engineering” explored the potential of 20-foot ISO 





Department: Electrical & Computer Engineering
Participants: Larin Lamoreaux, Laura Venter, Daniel Schussler
Instructor: Dr. Grzegorz Chmaj
Faculty Advisor: Dr. Yahia Baghzouz 
Abstract:
Our senior design project was the result of everyday work experiences by a 
member of our group. Working as an electrical technician having to replace used 
motors in uncomfortable, hard to reach places only to discover that the motors 
have malfunctioned, led to the idea of testing the motors before installation.
The MTS 1100 is a universal motor testing station that tests industrial single 
phase and three phase motors. It is able to test up to 48 different motor configu-
rations in order to determine whether the motor is good or bad. The complexity 
of the MTS 1100 uses hardware and software to account for NEC safety regula-





Project Participants: Brian Clarke (CPE/EE), Ryan McCombe (ME), Gerald Lee (CPE), 
Medhanie Petros (EE)
Instructor: Dr. Grzegorz Chmaj
Faculty Advisor: Dr. Brenden O’Toole
Abstract:
The rebound hammer is a device used to measure the compressive strength 
properties of concrete, rock and other materials. Rebound hammers in the market 
today operate by measuring the rebound of a spring-loaded mass against the 
surface of a sample. A conversion chart is used to calculate the compressive 
strength of the measured rebound.
Our Modified Rebound Hammer operates by using an inducting coil to propel an 
iron mass into an aluminum plunger by using a magnetic force. Upon impact, a 
strain gauge on the plunger is used to measure its change of resistance; 
then this signal is sent to a AtMega 328P microcontroller to convert the signal 
to its corresponding compressive strength. The compressive strength values that 
are calculated are logged by a secure digital (SD) card that interfaces with the 
AtMega 328P microcontroller.
Our Modified Rebound Hammer eliminates the calculation and mechanical pro-
cesses that rebound hammers in the market today require. This, in turn, demands 
less wear and tear of the device over time and offers a logging method that is 
much cheaper than current software available. We hope and anticipate that our 
modifications not only redefine the capabilities of traditional rebound hammers, 
but also create a product so optimized that there would be no excuse not to have 
one on the field.




Project Participants: Edgar Mora, Nilda Alvanez, 
Victor Cardenas
Instructor: Dr. Zhiyong Wang
Faculty Advisor: Dr. William Culbreth
Abstract:
The Small-Scale-Supersonic-Wind-Tunnel (SSSWT) is designed to meet research-
ers’ needs at a lower cost. Currently other low cost prototypes do not allow for 
naked-eye observation. They are limited to the observation of captured images or 
live camera feeds. The project was undertaken due to the necessity of a super-
sonic-wind-tunnel for courses in compressible flow at UNLV.
SSSWT is driven by the properties of the isentropic flow of air. The process starts 
at the compressed air tank. The air goes from the tank into an air pressure reg-
ulator. The regulator intakes the air at high-pressure and outputs it at necessary 
pressures to drive the system to supersonic speeds. The air goes into the ple-
num of the wind tunnel, which functions as the lungs of the system. Then the air 
smoothly transitions from the plenum, through a converging-nozzle and into the 
throat where it reaches Mach 1 speed. Next, the air expands through a diverg-
ing-nozzle as it enters the test section and reaches supersonic speeds. The air 
smoothly exits the test section through a bell-shaped diffuser. This smooth tran-
sition and pressure difference between the test section and atmosphere create a 
shockwave roughly where the bell-shape begins. This causes the air to go from 
supersonic to subsonic speeds before exiting. The actual Mach speed reached 
can be obtained by simple compressible flow calculation and can be verified by 
photographing the Mach angle at a simple wedge placed in the test section using 
the shadowgraph technique.
As the development of supersonic UAVs and other supersonic vehicles, ground 
or aerial, increases so will the demand of units as SSSWT. The foreseen market 
for supersonic-wind-tunnels consists of private and non-private research facilities 
and educational institutions.
Road Sign Detection 
Team RSD
Time: 5:25 p.m.
Department: Electrical & Computer Engineering
Project Participants: Kendrick De La Pena, Christian Larco
Instructor: Dr. Grzegorz Chmaj
Faculty Advisor: Dr. Venkatesan Muthukumar
Abstract:
The purpose of Road Sign Detection is to identify important road signs while 
driving and alert the driver to change the speed of their car accordingly. The 
device will increase driving safety and reduce road related accidents by acting as 
another “eye” for the driver. The current market for similar technology is expen-
sive and rare. The project will help create a cheaper product and make the device 
more available.
The device will first begin processing incoming image data obtained from the 
camera. After successfully identifying important signs, such as speed limit, stop, 
and yield signs, the processed data will be directly compared to the speed of the 
car. If the driver is going too fast, a visual warning will alert the driver. The camera 
will then continue to detect signs.
Technology has made day-to-day living more secure, especially when it comes to 
daily tasks such as driving. Some innovative products take safety to the next level 
using special sensors to warn the driver if the car is unintentionally drifting into 
another lane. This device is working toward a safer future by warning the driver of 




Project Participants: George Puckett, Treston Rego
Instructor: Dr. Zhiyong Wang
Faculty Advisor: Dr. Mohammed Trabia
Abstract:
The Ottobot is a coffee table that can be converted into an ottoman by the 
simple turn of a lever. The project coincides with the recent trend of “Smart 
Furniture,” which exhibits multiple uses for a single piece of furniture. The Ottobot 
appeals to those living in condominiums, apartments, dorm rooms and small 
homes because it allows users to have the comfort of an ottoman and the conve-
nience of a coffee table without taking up any extra space. The two key features 
that influenced the design of the Ottobot are:
 (1) Items left on the table top during transformation would remain un-
harmed    (2)The transformation could be completed with the 
simple turn of a lever. 
A precise 4-link mechanism was designed to raise and lower the table top while 
simultaneously rotating the cushions into their respective positions. The piv-
ot points of the 4-bar were very specific so that the cushion would avoid the 
tabletop and all contents residing on it; for example, decorations, food, or drinks. 
This goal was critical to the Ottobot’s appeal because it needed to supersede the 






Department: Computer Science     
Project Participants: Adonis Batoumi     
Instructor: Dr. E. A. Yfantis     
Faculty Advisor: Dr. E. A. Yfantis     
Abstract:
The objective of this project is to implement a desktop game for children who 
are learning to read and count by using C# and xaml. This game will have two or 
three stages.
On the first stage, children have to hit a ellipse ball that moves up and down. 
Every time a ball is hit the alphabet character or number that corresponds to the 
letter hit is pronounced by the speaker. The goal is to help kids learn to count or 
to read their alphabet letters.
The second stage also displays common animals or birds. If the animal or bird 
icon is hit the speaker displays the name corresponding to the hit.
Las Vegas Wash Reclamation Project
Wash.0
Time: 6:05 p.m.
Department: Civil & Environmental Engineering & Construction
Project Participants: Diana Barentine, Nicolas Wong, Vance Hooley
Instructor: Dr. David Ashley
Faculty Advisor: Dr. Jacimaria Batista, P. E., Dr. Daniel Gerrity
Technical Advisor: Walter Johnson, P. E.
Community Advisor: Gerry Hester, P. E., Zachary Hills, P. E., Michael Dishari, P. E., 
Sridhar Kamojjala, P. E.
Abstract:
As the population of Las Vegas is expected to grow and the lake declines, energy 
usage and costs associated with meeting the demand for more water are expect-
ed to increase. Wash.0 proposes an alternate, more direct source of water meant 
to reduce the amount of energy lost in recovering treated wastewater that has 
been returned to Lake Mead via the Las Vegas Wash – reservoirs in the Las Vegas 
Wash through which highly-treated effluent is reclaimed and a pumping station 
to direct this water to a theoretical water treatment facility to be further treated 
for direct reuse.
Construction of one or more reservoirs and one or more pumps along the Las 
Vegas Wash is proposed to minimize headloss prior to water recovery, treatment 
and distribution. Because of the importance of water conservation, the project 
is meant to promote sustainability and energy reduction via design of a potable 
water system using reclaimed water from the Las Vegas Wash. Wash.0's work is 
considered the first stage of a multiple-stage project.
The ultimate goal is to quantify the 
efficiency, costs and benefits of such 
a theoretical potable water system 
through analysis of energy usage, water 
usage and acceptability to the public 
and administrative sectors of the Las 
Vegas Valley. 
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Dedicated to the Memory of: 
Fred Cox
 Innovator, Entrepreneur, Supporter, Advocate,  
Role Model and Mentor 
(June 3, 1934 to August 21, 2014)
 
“Fred had a commitment to hands-on education, to 
improving engineering programs each day and to 
ensuring that our students create the products and 
businesses of the future. His passionate input and 
dedication will be missed.”—Rama Venkat, Dean of 
the Howard R. Hughes College of Engineering

